Liposome mediated gene transfer into GH3 cells, and rat brain, liver and gut: comparison of different polar or aliphatic domains.
Cationic liposomes may be used in gene transfer. However, different liposome configurations have varying efficiency in different tissues. To compare multiple lipids during gene transfer into the intestinal mucosa, liver and central nervous system in the adult rat. We evaluate different lipid aliphatic and polar head domains. Nine cationic or neutral phospholipids, combined with a cationic cholesterol derivative, have been compared to Lipofectin. Transfection was into GH3 cells and the adult rat brain, liver or intestinal mucosa. Results Optimum DNA:lipid ratio was lowest (1:2) in the intestinal mucosa and highest in GH3 cells (1:40). Lipofectin ", was most effective in brain and GH3 cells but had no activity in intestinal mucosa. Saturated cationic lipids transfect differently in GH3 cells and GI mucosa than in liver and brain. However, with saturated neutral phospholipids, GH3 cells, intestinal mucosa and liver transfect similarly. DOTAP the longest unsaturated cationic lipid (18:1) was most effective in the intestine, whereas DMEPC the shortest saturated neutral lipid (14:0) was optimal in the liver. In this study we propose a rational approach, based on systematic variations of lipids, to optimize liposome mediated gene transfer into the ventricular system of the brain, the liver and gastro-intestinal tract in the adult rat. Additionally, we demonstrate the feasibility of gene transfer into the mucosal cells of the gastro-intestinal tract as well as throughout the ventricular system of the rat brain. This requires liposomes which contain a cationic cholesterol derivative.